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Abstract of JP 8221164 (A) 
PURPOSE: To manufacture a device which is easily 
corrected and high in reliability and uses a digital IC 
by way of trial in a short time at low cost and also 
manufacture a device to which plural ICs are 
connected by a bus. CONSTITUTION: The trial 
manufacture supporting device is equipped with the 
bus device 10 and the substrate 20 for IC mounting 
which is connected to the bus device 10. The bus 
device 10 is equipped with plural connectors 11 and 
a sub-substrate 1 2 having bus wires for connecting 
the connectors 1 1 mutually to a bus. The substrate 
20 for IC mounting has a connector 21 for 
connecting with the connector 1 1 of the bus device 
10, an IC socket 23 where an IC is inserted, and 
FPGA 22 which is connected to the IC socket 23 
and connector 21 .; An optional IC is inserted into the 
IC socket 23 of the substrate 20 for IC mounting, 
which is inserted into the bus device 10; and the 
FPGA 22 is programmed to manufacture the device 
using the IC by way of trial. 
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[wa Mm ^xss i o mm. 
i oKg^ns i cjs*yi»R2 0fc*flt*.Tvs. 

/Uggi Ott, 1 1 fc, 3*** 1 1 

^S^tC^XS^-rS^XE^*^1"5^XSSl 2fc 
*«*.TV*S. ICg©BS«2 0«, /UgBlO<D 

fPTfciixO I CVT^YZZt, ICV^r-yh23tn 
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GO 6 F 3/00 T 

11/22 3 3 OB 

H0 1R 23/68 3 0 3H 
H0 5K 1/14 D 
GO 1R 31/28 T 

m&m zmt m^mma* fd 0^2710 




1 

5 1 cgmmtmz., 

C V fr -y h -«M>XIH Wtftf I Cyfr-y \ ©£T 

DtMZ] WEI C«Kffl«««, icyfr-yft 
R>)£3 J:5£Efl2n, I Cyfr-y hCJffFfc&gS 

yfry h i:, »tt*ftfc»&yfr ? h fcfcltcfrrs;: 

mmzi m.\cmmwm, i cyfr-y uc 

mSo&ofcW&Z^ I cyfr?h©W?lci6»S 

fcmgyfr-y h fcx gjftsttfc&n&yfr-y h ffi©s 
Bfc©s^©fc»©gBg35Effi3***fc, costs 

yfry ft, c©ft2©*fSjyfr'y h£BS!)£-3<}:5k: 

jgsoHttyfr? i- fc*is:*rrs!: t^^ttsw 

DIS«4] KIEIC&ttJlS&tt, ICyfr-yhfc 

Mjatssistu i c y fr ? h tw&w&M 2 © i 
c y fr? h^Mt^rra c t*<&Wit?m$M i 
l 3 ©i/vrn*> i cES©sEf^xsai. 

tteic8nui3£tt. *mmm^*$zt.%fet% 

fcftO'USS&IBBn****:, I C£Sf fc»©ft 

l © I cyfry h t, -soABWMfftfS i © i cy 
fr-yhc^Tcsswcwfn&^n. ASoAtb*^ 

tifflSA^yo^ARi^yn^^y^i ct, fti 

©I cyfr-y h£$t>-a3<fc'5l'CEB£tU Hi ©I C 
yfr-y h©«nc»*5nft«?««rS l ©M»Vfr 
•yffc, tSfcSSSnfellSy^fbfc, 
giftyfr-yhfc, ffi©«Bt©S^©fc«6©^fiSaS 

fcSB^tJ ft 2 ©ffiB&y ^ht, c ©ft 2 ©Ms&y 
^<yKcl»)^5AoCEt?n, ftioicyfryh 

©*smcwi«wfc«?«rtj»3 ©ffis&yfr-y h 

i C£jftfc*©ft2©i cyfr-y ht, <I©ft2©I 
cyfryhK:|g')£5.J:9lcES£tu ft2©I cyfr 
•y h©S?fcg^*tife«?^&ty»4©lfl!iy^»y b 
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mme ] toe i c * i © i c y * 

»y h fcSBUfciHIiSfU ft 1 © I C y fry h fcMfcS^ 
#©ft3© I cyfr-y hSSfcSTSCfcSWatt* 

n««5iBe©a#3aigs. 
ms* 7 ] buU i c ^mfflasti, ft 2 ©st&y fr 

yfr-y h«Ht#rst t*itafe-r5«*S3ftv»L 
6©^f n* 1 1 csicsffsasi. 

tu C ft5>S&©7a fr5v7;l/ I C tt/ttgB£8ffi 
n***^ I Cyfr-y HAO^^tU /WggfiS 
I cyfr-y HcS«lLTV>ft0>5^©A 

mm 9 3 buE^d fr5vy;l/ I C tt, 7 -;V K 
• ya fr7V7> • fr- h • 7 l"fT'£3 C t*#S t 

•r stt*! i &t>t 8 ©v>-rn*> i tie®©ttf^as 

Ho 

20 1 0] fSI27*D ify-77)l I C tt, fo 7? 

im i %^ 1 8 ©i^-rnfr 1 tcEg©tifBa^Bo 

DftdSR 1 1 1 iuffiAXgB©«&©/Ug^8 ^ ^ 

^©g^llRj^ffi©/^ggM3^i' ?©g?l^(RliC^ 

T5 1 ft^b 1 0 ©V^tlA^ 1 iCggoaf^S 

[ft*® 12] i9E/«ffltt, «7^^E«ffl3** 
30 ^©g^lRltc^to-Sfc I CffiRBS&EltyBOtf'f H 
V-;V*HK^t5iifc*#^i:'r5il*«l H2K© 

[«*«i3] Hv^fc/wwisnftWJko/wiai 

ft* I c^«ffl*ffii:«ffi^fcS£^S^Btfflv>c, 

I C*jfffei6©I cyfr-y ht, 
40 -95©Aa2jS8?ff I C y fr >y h ©ifeTO^t^n^ 

CW^«14] 1 cyfr-y HcPt)^3i5fcHK 
n, i cyfr-y h©«rtwi«wtJ»««rtiBiy 

fr-yht^ VWicWm.tnfcnm.V'r-jYt. W&Zti 
fegSfiyfr-y h t^StcM^fci: fcfc^fct 
i I cjSmfflSffi. 
50 [fl*«l5] I cyfr-y btliid^-pi^KiES* 
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tu I CVYy Ynm-Kmt-£tiTz.m-*%ss% 1 © 
imztird%tt$tsm2<om®}v>ry}-t. c©H2 

©SB&y^-y}-K$>)£3J:5£BM2*u I ZV'rv 

z-gtrntcctzmttzmmi 3iHi©i cm 
ansa 16] 1 cv*y nc^jtsststu ic 

V-Jry hfcg&-5^:K©S{l2© I CV-yy hfcEKffi*. 
fcCfc^#ttt56S**l 3&V^Ll 5©^?ft*M 

C9*«l 7] 5i/^*g^ftfc«&©>*XS$£ 

ti5 1 CflHW«Ei:*«iE.fcKfBai«IIfcfflv^ 
tu 

1 c&»-rfci&©si loicv^ht. 

Sglcicy^-yhfcP^J^fcifflStt, gl© 
I c V*» h©«?lctMI**iftJB?*S«B 1 ©*» 

istsatafftfessy* » h 

gifrfttfe&ifiy^y.ffc, 
<fe©ggfc©8SS©;fci&©gBg^J§:i** * fc» 
t ©SWOT n * ? * ©«? K&H £ ftfd$?£#fr 
m2©ffifty^->ybt. 

C©S2©MB!iy^y htc&!>£5.J:5£BBB£n, % 
1 © I ZVtv Y ©«¥fcSH**nfc«T«*«B 3 © 

a8Sy^7hfc, 

1 c£»Tfc&©£2© i cy^ h t, 
C©3I2©I CV^9 Mcg&!)£5.k5K:EB2ft, fll 

2 © I C y >T V Y (Di&TKtmzntdlsttt^tsm 4 © 

nay*? h t^^atts i emmm 

[»««18] fgl©I Cy^r-v McMJlJfcSa* 

tu Si ©1 cvfr?hfcJW«»K©Jl30icy*- 
? Y*wzmttzt*¥fflLtt%Wim\ 7g^© 1 

EB*fu . soffit ftfcfi 2 ©gay v \ *stc«§;tfc 

C t^#^fr5W*a 1 5 fc^L 1 8 W« 1 1 

ek® 1 zm&wL 

am 2 0 ] W!B7*p I C BttftKIt & 
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3*7*^ I Cy*>yh^©88£#SU /^XSflHK 
^Bn*£*-S> I Cyy-y btgMtT^4t,>Hi/''©A 

&i,>L 1 9©^-rn*> 1 £121© 1 cmmm&o 

UMtff 2 1 ] fuE7n ICB, 7-f 
fc-f 3ft#S 1 3 ftv> b 2 0 ©t^1-"ftfr 1 fcEK© I c 
UtiO* 2 2 ] I3E^d 1 C tt, 7n ^7 

#«i 3&^L2o©v^-rn^iicffie©icjg^a 

[»3££2 3] =1***, I C^JfTftfe© ICVr 
<yK feitf, -ffi©Xffl*S?tf I Cy*yb©£T 

©amcttrfftMistu ffi©Affl*ig?tf3*** 
a??-?-?)], i c 1 cmmw&t, mm i 

* tisfrr sfcj&©ss©/<xg^§ ^ * 
c©«m©^x&«ys3***©5^ '>%<fcfe-o 

ffi3***©g||£flK:ttLTttft£ftfc45£5£E 
Ctt«S2 4] #/«WW3*^*OWeEFftlc^ 
fee i:*#®k-r5«*S2 3IBSO/USS. 

30 [0 0 0 1] 
[0 0 0 2] 

a-#(Bffl|alB©j:5aT^^;H C^fflVfcSB* 
ffimzWrS. BHHRWO«, ^E&S>7-y eyi'*^ 

[0003] 

Jf>7 >y t! v P&WtftWUfiti'fr 0 , ^E^©«Ig61S t £ 
5, Sft, ^ft=^^iBiS©^©«iEfe^-PS 
S. 7*>;yb»E^t4»)^oTtf ?3ErttttWarP 

£ 9 , yy y FS«stf • «fi*t^«ff*«aB t?t» 

50 £\ |flp a pfT?fCl*^Sfi^g-ri.CtA^„ 
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fcHKEfSCtttHUx, 

[0 0 0 4] TVy F#- Fttv £8©?t©gl^fc8« 

•c i cfcffu i cH^y-vy/^finyoftCcfctJ: 

*ro#BKflCF6£teat>, ll8fc:/>fXtf*5Ctt, 
fc*. £fc, i/»^S©e^H#t^6S^TL 10 
£ 5. lift. 7l/yF#-FfcJ:**i6ttflaftt01ire 

[0 0 0 5] C*UC»feT*l«:, flittflfBWl-2 0 

2 0 2 6^&?8K:«\ ffla£D^a^7v7;vas?-y^ I 
C fcig^Lfcg l ©#- FtiHffl I Cfciax-ryiW 

mmmtLrcm 2 ©#- f fc*a*^fc*TBfa©t8 
*«Bi-e*s±5fcLfe«ii3WwsnT^*. £fc, 

1 8 6 9 1 6#£fgfctt, /D^T^ba 
??*WX»>T. v-f'i'Pnyifn.-^tflJB 

IftWSSflT^*. £fc, WWF5-8 8 8 0 1 

t-*?*- Ft©«[«s8«*ffiicRSBrffit tfceffi 

[0 0 0 6] L4f»Lftfl t &, m^W^DnVfeTa- 
*«WB8MEttfrr*«^lcl4, CPU (>f>«i 
fi) . ROM (U-K , RAM (7 

nssarea, c©A5aaa©i c&tt-emn* 30 

[0 0 0 7] *^tt^«Bafi^KS*T4Stlftfe 

©t% *©a»a, air^MTfittu ?*s>**i c 
<, b*fe«soic*/"cx-ea»w*«i«itfftRr 

fttKIHOHS. 1 CSttfM«J:tf/VMIKfl 
tttscttss. 

[0008] 

**5*S/*xi!tfit» c©/<xHSfc8&£n3 1 c 

£««»st£fiA, 1 cmmwsif. xxawfla 
c*»rftfto 1 c Ft, -»©Aflj**?# 1 

ISgtiatf 7p V^mfflXfu I c t* 

[0009] cctsfressaT-a, ic««eafio 

ICy4r»HCff«OICWPU ICfc«fflS**/< 50 



®PS¥8--2 2 1164 

6 

xsaitsau fn9yv7fl>\ cv&mtwmzT 

flrfSCtffpJtifCfcS,, 

[0010] »*a2i2t©sf^ssatt, msai 

EK©KfBaHfflBE45^T, I CfflMlSKft IC 
V^-> F£Bo£3J:5fcEiI£ft, ICy-5ryF©« 
Iifc«?«*ttitty*y F t, tfflctfttt 
StifttBV*? Ft, KfttSWtfSttV^ry F t£S 
fc^-r5fe©T'S5„ 

[0011] COKftSWflref*. *B>y*y F t, 
WmVry VtsSLTfmv>rv F t*88T5ctfcJ: 

[0 0 12] M^3EI©ttfl$aitfili« M#9l 1 

Ett©Kft3aa»ifc4B^T, ic ic 

?K&R£ft»l7*ftbg 1 omv^ry F t, «jg 

eawstifciavfry Ft, wtswt&toHry f 
t, ffl©^t©8a©;fci&©8S88Ul3*7*t, 

«24>Nny4r9h2u e:©S2©ai&y^-yFfcBI*) 
£5 i 5 Kffifi* n. I CVry F ©«?fc8ai«tite 

as? %d»a3 oMttv f t^Mt^ts fc©T-£ 

[0013] t<ommm-?tt. m&m^zt 
zicmmmmu sg2©sfi&y>r?Ft3&3©» 

tfc 1 c tm&mtv&wm&tKZo 
[0014] n*jg4e«©ttfKfl^itt, 
a^t 3©v*r ti*» 1 tEtt©ttfRai»SK:»^T» 
icflMUiafitf, icyfryFestwcaiisn. I 

C Vfry F tS&SJg#©3l 2© I ZVr-y FfcHK* 

[0015] cottftSaKHTtt, i cy*y Ftfg 
2© I Cy-jry FfcfcAoT, *»©»«© I C fc^JiS 

[0 0 16] «*«5E®©KfKS^B{i, S^fc^ 

fit, co/K&iicSfiRsns i cissfflsgt^fi 

1 © I CV*y F t, -WOXWMf tfm 1 © I c y 

y-y Fc^Tcss^t^n^ns^^n, mxmm 

©I cy^yFfcBD^3J:5tEl«*U JIlOI C 

» Ft, fiaacawsnftwiy^yFi:, «ns*tift 
g«y^9Ft, {fi©gfit©ga©fcfe©Sfig^ffl 
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I C^#r/cfe©S20I CV^r-y hi, C©3!2©I 

cvrvvm*)£ : ?£oK.mm?i\ si2©i zv>r 

•y h©»C&3^ftfdg?£MfSg4©*SKi7y»y> 

fc*^-r5fe©T*fes,, 

[0017] c©Mf^ssiT-tt, i a$mm<o 

Hl©I CV-ir-y h£ftS©I C£SU 312© I CV 

•f 5c xaa© i c *«t^fcffiifl«ai*Kff 

•fSctib^rtHc^So mi©MSiV^-y hfcJ; 
tf£4©iii&y-7--yl-fc, WWryMBitfttttv* 

»>fc*aW*Ci:fcJ:oT, »10ICV*-»HC 
W Ltc I C t^2© I CV^r-y hCffLfc I C ttcWM 

EflbDSttMEU 3§3©*iiB&y* > yh&S('HiMI4 

©m&y^-y h t^2©fflay^r-y h tmmtzzt 

tiO. SiOI CV^r-y htStrcl Cfe3Wig2 20 
© I CV^ry Mcflbfc I C fcffi©«»i:©gS^^ 

co o 1 8] a$s6Ei©af^siit is*5t5 

© I CVfry HcMSiJK&J^tV % 1 © 1 Cy^r-y b 
fcg&5»tf©il3© I Cy^r-y h^MtC#T5fe©T 

[oo i 9] ccaMiTtt, » i o i cy-r-y 

hfcjg3©l Cy^-ybfctioT, £lSt©J£K©I C 
K*fj5Rrt6!c&*o 30 
[0 0 2 0] H#«7|E«©Kf^gSltt, »*W3 
6 ©i^-fna* i K:f2K©Hf^SSSBKteVT, 

i cmmmn)\ mzornvrv YKmsszo 
Kwwztu &mtim 2 ©»&y * -y h«fc*rr 

5t>©t?S3o 

[0021] coatf&attirett* » 2 

htS2©g*y^r-y ht*imtZzt\c3;oT, J 

[0022] »*«8fBe©KfOT^«tt. m& i 

fc^L 7 ©V-f 1 KSBBOKfigaSSltfe^T, 40 

taVv^-JM cwmmvztu ;ift?>jga©7o 
F's^MU /*x«WH»B:i****i cy 
tiT^5i©r-fe5o 

[0 0 2 3] coKftSflBfflm l o©7n?7Y 
I Cy^r-y h©$^KJt'<T<J>SV^§££> 8t©7a 

•y h'Nosttfeafir * c t*^rtgic%5„ so 
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[0 0 2 4] M$g9E80Kft33Mtt. 
&t^L8©Vvf ftfr 1 KBttOKfBaifflllCftfc^T, 

[0 0 2 5] H*^l 0lB®©fEfMiiS^ K&I 
1 &l^L8 ©irvfft* i icEtt0fitft£attllc&^ 

•r/WXi:tfcfe©T-3B5o 
[0 0 2 6] Kftg 1 1 EftOKftSaSVit K&K 
l &t,>L l 0©>/>f ftfr l Cf2m©UfR£ggBK:}3^ 
T, /SX88©«8©>^&i^l=i*£*©5-5> '>& 
<fc&-o©/UggyBn***tfv *0SttAAtffi!l 

[o 02 7].coKfBawirett» >ust©«s© 

55©4>&< £fc-o£flS© I C&^JMfifcflLTIl: 
[0 0 2 8] M$3i 1 2Mf^Sl»> WS« 

[0029] coKfHdHtreft* i cistfflte- 

[0 0 3 0] MSgl 3f2»© I C&$ffiSffi«. IV 

xgst, c©Axswcs^sn5 i c^tfflsst 
i-fc*© i c v>ry y -soxmas?* 5 1 cyy 

[0 0 3 1] COIC^SlSST'fct. icy*9Hc 
ffl|OIC*»U I C«tB»K*/«ISildB( 
U ^D^7T7;H C©SStHa%^n^7A1-S 

[0 0 3 2] ««« 1 4j£i&© I C««fflSffil±x tt* 
ai3E«OIC»B»ISfit*^T. I ZVTvYVL 

©T'feSc 

[0 0 3 3] C© I C»^fflSffiT?tt, SUfty^r-y h t 
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t>T\ I ZVTV bCJf Lfc I ClcWMZ J §-Z.Z>z.t& 

[0 0 3 4] H*S 1 512®© I Cj£tffl8fitt> 
JJU 3Et© I CfcWMKfcfc^T* ICVfrvHC 
R 0 iso £ o CEIKtU I C y * <y h ©«? 

nfc$s?*£&s i ©may b fc> isfcswsti 

JfcWvfr»H:» ^SnfcStty^-ybfc, ttott. 

MA 3 * * * ©dg^Kggi* nfcig?££trS 2 ©fcfBb 
yfr-ybfc, t©S2©*i8iy'ir?bfclB!)£9J:3£ 10 
Wtttu rcy^r?ho«?fcaKShS*?««» 

>30MttV^9 b££M£#*fct>©-l?i&S. 
[0 0 3 5] £© I Cj§«fflS«m SSSSffln^ 

*Wy^rybt«i*t*Ci:fcJ:l», ICVfryHc 

[0 0 3 6] M$g l 6fB@© I cSSES&fct, tt* 
34VL 1 5 ©l/>"f ftfr 1 Kffi^© I C JSK/BSffi 
fcfe^T, Icy^»HEj0OfcSSBl*fu icv*» 

bfcJI4*JB*©»2© I Cyfry bfcHfcHAfcfe© 20 

[0 0 3 7] C©I"CJMW*fit?tt» ICV^r-yht 
S2©I CV^-y bttCfc^T, I CtCtt 

[0 0 3 8] flfcftHl 7E^© I CfflMSfitt* 

fc!S^*fc»©/tx«II»W8:i***i:, I C«» 

Tfcft©S 1 © I C y y h t, HWOXffl**? A^S 30 

i©i cy-!ryho*Toe?fc*h*ftS6R**u ffl 
©Atfjasg? tf> WSSgScffla** *©iS£FK££S 

Ct> Sioi cy*?HcBM>£5J:5l«:E»StU 

s 1 © i c yy v h©s?tjggisnfes?*#trs i 
cutty*? b «»c»8i*nfe«iy^>y b fc, 

fflBwwa****. <:©gsjg«ffi:3***©sr? 

fc^Sftfc^*#t^2©«B&y*vbfc, COS 
2©flUftyy«yhfcP»)^5J:5K:ElSn, *ioi 40 

c y -y b <om- tJWi«nft«?««rtB 3 ©ussy 

^•yh£, I C£ifffc*©S2©I Cy>r-y bL> C. 
©S2©1 cy*-ybkg$!)£5<fc?K:El£fU S2 
© I cy^'y b ©»fc^«ftfcJ|?**MI 4 ©*§ 
ftyy-y b t*«S.fcfc©T*S. 
[0 0 3 9] COICSSffiStETtt, KXOlCVr 

?uctt*©ic*»u »2©icyyybe«oi 

T«&© I C *ffi^ffl*©*l*IJMW* C t AWSI 50 
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fc4*o Sfe. ^i©M86y^-ybte«fcrfB4©Sl&y 
y -y h fcWfy bteitfg^y^r-y b fcfcmtS 
utJcfc^T, Si ©I Cy^»ybt»LfeI CfcS2 
© I C y -7- -y b KMLTc I C t IcWMttz. ZCttffi 
Hfc45. £fc» llt&^3***fcfl!l©IIB£ig^ 
U mvWhv'rv \-h%WBA<Dm}Vrv b fc 
S 2 ©ffitty^r-y b £&m®tZ Z.£1C3:*>* Si ©I 
CV^ybKfflLfcl C£5WiS2©I Cy^r-ybfc 
IfLfcI Cfcflfi©Sfit©S«*WteK45o 

[0040] i set© i cmmmm. n* 
5 i 7|bs© i c««ffl«Sfc*ir^ si © i cy^ 

>y McJB9KWI«tu SI © I cy^«y b ig45® 
#©S3© I CVry b%St#^.ftfe©T?S5. 
[004 1] £©IC$ftH£K?tt« Sl©I Cy^r 
•ybi:S3©I cy^ybfcKUoT, &&©»£K©I 

[0042] nsgi 9g«© i cmmmmt. w# 

^ 1 5 4v>L 1 8 ©v>f 1 £E8© I C3§«fflSffi 
fc*^T, 82©Httyfrvblc»»>£iJ:SlcBHS 
n, «Jt*hftS2©»«y^'yb*Mfc«AfetOtf 

[0 0 4 3] c© I clSWiSfiTtt, S2©MB6y^ 
•y b t S 2 OSBfiy fr» b t ^g^-r 5 c t ic J: -3 T, 
/ ^ XWS©fc*©g*AWffiK45. 

[0 0 4 4] M^«2 OEffi© I Cjg^Sffitt, tt* 

m 1 3 4v 1 1 9 ©i,vf na> i KEtg© i amMWfc. 

ttS©/n^-7y;H Ctt/WitBSWBn*^^ 
I cyy>y b'\©fl**flfiU ^Xg^Slffin*^ 
^•^I CV^>y hK:Si^bt^4^5V^©AtB*!S?tf 
g^nTl/^5fe©T-3B5o 

[004 5] c©i c^raism 10©ya^7 
•?y;H COAB^rtRflHfttf^^BHWffla*** 
^icy^-yb©ffiFtJt^T'>4o^t, jgg©y 
ai?7T7;H CT% ^7.SS^Mffl3^.^^l cy 

[0 0 4 6] »*S2 1 St© I CJS««»Stt, 
m 1 3 4^ U 2 0 ©Vf n* 1 1 KIBSO I C g^fflSS 

• y-b • 7U>f ttfcfe©T?a&So 

[0 0 4 7] 1S*«2 2IB«© I CjStfflSStt, 
a 1 3 4^ L 2 0 ©t^f tlfr 1 KIB®© I C ISlfflSfi 

[0 0 4 8] »*«2 3EttO/«8aitt»' 3** 

i c^iftfc*©i cy^-f K feJ;^ -a5©Xffl* 
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*«©3** # i:ts^tsfcft©ii»o'<^MW3* 

c©Hft©>*x»O83***05^ '> 
4 < k fc-o©/«W«i3** * a, * OSHISlW 
4^x8&E3***©g^l&E8LTi»i£lR]E 

&*J:5EESSftTi''%fc©T?&5. 
[0 0 4 9] c©^XgtT-a, ;USS©^&©^x 
«OT=>***fci^***®I C««ffi»«©3t3 

c>& < fc fe-o^ffi® i cmmmm.icnLxm^ i 

flEEl*S£k;tA5ri£E4t>, r^T^HStfSS 
E&3„ 

[0 0 5 0] ft#fl2 4EKO/WBB*» «*S2 3 
©;SX§«E}5^T, frWUBa***^ 

[0 0 5 1] z:©/tx«tTtt, I CJMWUR**^ 
**E8Srf3CktfT*£, /WMfcSt* I CJWR 
[0 0 5 2] 

BBK0O WT, *8$©*M!IEO^T0®£#$L 

[0 0 5 3] 0 1 tt*fSJ3©g 1 ©HJfiSJK^SttfK 
a 2 an E jSttS I C% 
Kffl8S©¥ SljB 3 an l tc^LfeBf^a&g© 

7p9*bt?&s. cneo^E^-tJ^E, #^swj 

©Kft$fi£Ha, 'USgi ok, co/tXSBi 0 
E8fii£ft£ I C«MOT«S2 01:ftfll«.T^«. ><X 

an oa, wk, «*if soon*** i it, cn 

£©3*** 1 1 *StMC/ttiMM"*'WE>BU S 
1 ~B U S mfctfS^XJHS 1 2 k«B*tV3. I 
C»«fflSS2 oa, rtxHi 003***1 1 kit 
•&r5ft*©3***2 1 k, 3.— *ftfflE£©T>r7* 
;V I C£3f-f fcft© I CV*9 h 2 3 k, -SPCAHtt 
JSFftf I CV*9 h 2 SO^TOffl^E^n^n^S 

n, ftoAja*«ff* , 3***2 1 o«?fcsaB*nft 

F PGA (7-f-fl/F- •fuify^A' '?-Y'7\s 
A I Field Programmable Gate Array ) 2 2 k£{S*T 

t*. f p g a 2 2 «, m<Dmtwm#3--w£ 

, ST*i*E7P*7AW&&7W^7;W 

U._ - — ■ — J 

[0054] 02E*Lfc£$K, IC£ttJ§£&2 0 

©p*** 2 1 a i cmmm o<omm<om 
Egtt^n, ^xai i o©p*** 1 1 k i c%w& 

»S2 0O3***2 lOSSfcErlSltt'WSSl 2E# 
LTifift^lRlT?*9, I C««fflSS2 0*/Uiail 

raSfi2oasitcftSo 

[00 5 5] H4ttHlK*»5'«8«l O©@K0 
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T'feS. /USll 0©«&©P***1 IB, m*© 
AXESBUS l -BUSmfcAoTS^fc'SXSaS 

[0 0 5 6] 05B01 C&*fflS«2 0© 

BKB-PSS. IC«»ffl»ffi2 0©3***2 1©m 
*©lfya, FPGA22©Xtti*^ ; ?I0al~IO 
amkBH-^StftiT^*. I C7*9r-2 3©n*© 
e^a, FPGA2 2©AtbMB i: IOb l~I0bn 

kS®T^anr^5„ c zx\ i c 7*9 h 2 3 ©£ 

T©tT>tf F P G A 2 2©ABtf)Sr?fc£tfft"tVSo 

cna, 1 cv*9 h 2 3E»tft«© 1 c# £©£5 

C©20fcy£K5VV3fcS9*H5S** , l i k ICE 

[0 0 5 7] HBttHlfcS»-*FPGA2 2©|BfiO 
-tRI^T7D>y*0TS5o £©0E^-f0!lT*a, F 
P G A 2 2 a, BOWEL < S^J*nfc^g©lS7n 9 

^ (a~i) 31k, mTzmravtsiffit® 
tf^n^pxt^fybx^f-s 2 k, h&©*px 

^■?r->j9 7X3 3k£ffi*-TV>5o *PX#-fVr-X 

a, 1H7p 9 9 AOSfO U T 2 k!S7P 9 * E © 
«?a2fc£, *PX#'f:'r'X<f9?-3 2kX-f9?" 
ThU9*X3 3^-tT^bT^S«!^UT^ 

[00 5 8] 07aE6«Cfctf5iS7P9*3 1©8 

^©-0o^-r^n9*0T*£s. iicgETn-resT- 

a, fwS7P9*3 ia, )\v'77-v-fT--J)VZ 1 1 
k-felx**3 1 2k7'j9^709^3 1 3kX';-X 
^_]-,Vy77 3 1 4. 3 I 5 k£#*TV5o 7V9* 
7 9 7r- 7/l> 3 1 1 © 30©A*^?atta7o 9 * 
3 1 ©A*)48?a 1 ~a 3E8asn, ;1/9*797t 
-7;l/3 1 l©ffl7JJB?ttX'J-XT-h/*y77 3 1 
4©X7J«?E«MSnT^5k«E, -feU**3 1 2 
©-^©A7JS?E^«nT^5. 1:1x7*3 1 2© 
flfcf3©A7jS?at!S!7n 9*31 ©ATJ^? b 

?nrvs 0 -tu^*3 1 2©«5^©feft©S!iSiX 

TJffiT-tttiS/a 9*31 ©AA^? c Egii* *iT^ 
5 0 -blx**3 1 2©W7JiS?a7U977D973 1 
3©A7J«?Dlca««*U 7U977n973 1 3© 
ffl*liffi?a7U-7x-h^977'3 1 5©A*^?E 
SgBS«nTl/>8o 7U 97*70973 1 3©*n97A 
A^?aHg7n9*3 l©*P9 9A*iffi?CLKE 

a^nr^5„ xu-xt-i-^977 3 1 4, 31 
5 ©§tH*sij»A*ss?a^n ; etiiia7o 9 * 3 1 © 

A**fOEl, 0E2E«ttattrtV*. XU-Xr 
-M»7T3 14. 3 1 5©«ffl7J*ftt*tl^«i 
1 g7P9*3 l©ttl^?0UT 1, 0UT2Eg^* 
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*y*7*7r*-7*3 1 1<D?3^*U**3 1 2<D 
tiX^m^L^M jl-X4r 0M&SV& S R AM 

[0059] mstemtisttztuziMyhMv 

l~a 1 3tm^c 1 l~c 1 $i?b- 
1 l~bl 3k*S?d 1 l~d 1 3*&$ffl&t. &E 

^v^S 1~S 9 k, g-X'fy^S 1~S 9<0«S 
^tSg^tU &X>f 1-S 9<D*y> *7<0fit 

AM) Ml~M9k£«t;iT^o ^:^PXW>^ 

t^oTlS^a 1 3, cl3k«B?bll, dlltfg 
IftlS. *bT. JMfr&;W**S 1~S 90*>, 
#7*. EfMS?Ml~M9K:«&r*cklcJ:l), Jt 
®Oiig7n y * 3 1 ■©•?©WBI«ft^R^5 A 

[0 0 6 0] B9»H6fc:^SX-f 
3 3©«jao-«S*S1"7ny^H'e*5o COHfc^ 
-rflYB, X^7fvf«J>y^X3 3S> &®?a 2 1 
-a23, b21~b23. c21~c23, d21~ 
d2 3*fc. a*fcttO^TO«?fc*X^fyf-3 3 1 

^3 3 1CD*>, *7ti\ X^^f-VhU^^X3 3rt 
Ettl*&ftfcB^bftu«lMS? (Ha-X^R0Mi& 
a^ttSRAM) fcJ;oT88S*nSJ:5fcftoT* 
!K JWKP6#X^yf-3 3 *7*. £t£X 

?fcttt*5Ci:fcJ:!K WOlW^nyjrS IK) 

[0 0 6 1] HI OttB5fcSLfcFPGA2 20J68 
fcttao^n^AO-W^tKBIiBTSS- FPG 
A2 2I4* AtB*«?I0a 1-IOam. I0bl~ 
IObnWta*K«W*Ck«W*. Sfc.tSao 
HfcWiiaBfcAft* c k s» a l 0 
tt. AttA»I0a2fr6I0b3'v*y77 4 1* 
ftl/CWIU Xffi^ffl? I 0 b j »6 I 0 a 1 
77 4 2«VUTttKU 7yFy-b4 3lcJ:oTA 
tB*«? I 0 a i k I 0 a i+2 OUaS^koTAfB* 
ig^IObj+l 'NtttfjLT^So 2l<DJ:34ttaktta 
OjgSSIk Wii^fcttafr 6 F P G A 2 2 <D:/u 7 



1WFF8-2 2 116 4 
5 A*FKIS»6 i tflftlT- * £Aft£ C k £ A D ff 

t>n*. mfc£tffS3T-*«\ /t-y** 

On y/V5lcfr»* c kfc<fc Dftj£r* c ktfT-t 
F P G A 2 2 OlSfi** IflWlSSfflt * £ ktf 
[0 0 6 2] v-f *D3ytf a-**Bff-r5» 

[o o e 3] ® 1 1 n*mmu,f^mmm^x 

KfWsvW *o 3 >e *-* <d$j£**1" @B@?S 
S. ii^^aye^^ CPUSlkLTZ 
8 0 aj^n*MI)'t PROM 
v7;l/R0M) 5 2kLT4)2 7 2 5 6k, M1S07 
>Ky-h5 3kLTOSN7 4 L S 3 2fcfcJ:oTfli 

H3fl@Btt«B»bTV^« CPU 5 lOtfyD0-D7 
ttPROM5 20tf>DO^D7fc£8*tU CPUS 
lCDt!yA0~A 1 4(iPR0M5 2OtTyA0-A 1 
4fcS8RS*U CPU5 1©kTVA15ttPROM5 2 
<D¥>CE m ( "* " BaKSTfeack?:*fo ) ^ 
SBKShtVSo CPU5 l^tfVMREQ* klfVR 

d # B^ifeii^r y F y- h 5 3 <D& x-h^ttffifife 

tU »W107yFy-h5 30ffl*«? (flFHJME 

M RD* ) ttPR0M5 2O^y0E* fcffiHStlT 

V>5o 01 lfcfilf^T, CPUS lkPR0M52O^& 

Uyo^WBtE-bTfiSR^tt, lc}SK^Sffi2 0tc 
itr*&o i cvfry h 2 3ot?>*9**i/T^5 0 

[0 0 6 4] KT, «^©«fBaBM*«v^TH 

*3tT> ^XESB U S 1 - B U S ra^\0€^ffl 0 3 
Tx FPGA2 2©^OjT^ T-f*D3ytfa-> 

[0 0 6 5] (1) m-tLX * 
lftOICjS«fflSfi2 0OICyy^F2 3ti:tt, C 
PUS lkLT<DZ8 0£*rr Q ft© I CiStfflSS2 
O0ICyfryb2 3fctt, PR0M52kLTO27 
2 5 6^}f1-o PROM52kLT<02 7 2 5 6K:tt, 
CPUS 1 kLTOZ8 0T*fTl"5^ 

CSH8fflafi2 0O*a*^*2 1*. /WM'lOO 
2003***1 ifc»U ttl? r h3***2 1 kn 

***i i£*S£2-££o c:<o&&t<fct)> 

0O;WS»BUS l-BUSm^LT, 2&OIC 

jf«fflSfi2 003*^^ 2 1 oH-woeyttS^ 

[0 0 6 6] (2) /UlffiSBUS l-BUSm^Offl 
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B, CPUS l<D)£>£?K0M5Z<DV>t*¥?G 
A2 2fc^XSHlOSr^tT»tt1"5. CCX\ CP 
U 5 1 * P R 0 M 5 2 Oft^f* £ t> fc 3 * * * 

2 l£fflbfcOT?B^ CPUS 1 kPROM5 2©Btt 

T\ CPU 5 ltJtbfel Cg«ffiSS2 0O:3*** 
2l£, PROM5 2*#bfcI CJSRJ8affi2 0O=i 

ftLT8SR*n*c:fc**iiU C.PU5l£PROM 

5 2oh« ? bi i t^Lfcusssoat) tcs^nsct 

#FPGA2 2rtaw^kl»I*^ny5A"r 
So ^Ofctf), 01 2\c^tX^K, &I CglJBSfi 
2 003***2 lOlfyfeitf/USIll OO/UE 
SB US 1~BU2 5£, fl^A0~Al 5, DO-D 
7. MEM_RD* £fJ!)3TSo 
[0067] (3) FPGA07p*^A 
#1 C»SfflSfi2 0±OI C. fftt>-&* 2O0FP 
GA22hCPU5l£PROM52KlB, StO£j£ 20 
T*t®£ftf&*fS 0 FPGA2207n?52JS 
?fc«ai6±rflttlr-**XtiSci:T?, 2O0FP 
G A 2 2 07u ^7A^fr5o 
[0 0 6 8] HI 3fc£tf@l 4BCPU5 L£bTO 
Z 8 0«fl Lit I Cg«««£2 OOF P G A 2 207 
n**5>AOft#£SbfckO?£So ttiSOBfc*^ 
T, /WES, ffla«««, n***e>#9ttHl 2 
fcHCfcOT?**. C P U 5 1 bfc I CgKfflSS 
20OFPGA2 2TB, F P G A 2 20*8? I 0 b 3 
0~10b4 0, I Ob 1- I Ob 5*5*8? I Oa 1 30 
-IOal 6^ «l«V*?77 6 i«H/rtB« 
U g?IOa 1 7~IOa24hSg?I Ob 1 4, I 
Obl5, IObl2. IOb8, I0b7, IOb 
9, I 0 b l o, I O b l 3 ROB, *M:ti3Xfifar*y 
776 2ftftLTSRLT»S. FPGA220$8?I 
Ob 2 IB, *3Kftft^v77 6 2OaTI0b'l 4~ 
IOb 1 3filfr6S?IOa 1 7 — I 0 a 2 4 fflJ^M^ 
€ffl*tS^y7rO*l«W?K:a«LT^8fc*lc, 

- h 6 3 Offi*J$8?B, *3R»ia^y 77 6 2 OS? I 40 
Oal 7~IOa2 4Hfr5S?IObl 4~IObl 
3«^fi^*ffl*1"S^y77©H«»?fc»«LT^ 
S„ FPGA2 2OS?I0b2 1, I 0 b 1 9 B jlift 
S07V Fy- h 6 4 OSAflSfftaftU HUSO 
7Vh # y-b6 40B*JB?BF PGA2 20ig?I 0 
a 2 5tWILT^*. HHWDjyFy-h 6 4BB 

1 lfclo»saa6a07yHy-h5 3K:*f6'rSfeO 

[0 0 6 9] 01 5^3j:tf01 6BPROM52fcbT 

02 7 2 56£}fbfcl Cg»ffl*fi2 0OFPGA2 50 
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2 0:/u* r 5i>Ort§£*bfc&0-e£S 0 Ctl5O0 
fcfc^T, /WEKU *JSfi*B* 3**jri;v#§B 
Bl 2fcHUfc0T?fcSo PROMS 2*#bfel CiS 
KfflSfi20OFPGA22m FPGA220S? 
IO a l~IOa 1 5fr5tt?I Ob 1 0~IOb3, 
IOb25, IOb24, IOb21. IOb23, I 
Ob2, IOb26, I Ob 2 7*vW77 6 5%ftL 
TttttLTV^S. Sft, FPGA2 2rtffl»cWPTTL 

(h5>s>x*- h^y^x* • d->») OLS24 

5 fcfiS-f *3HC&lR|/«/<y 77 6 6 tUU F PG 
A 2 2 OS? IOal7~IOa24 £;R£|r]>*X/^ 
77 6 60Xffi**PAl~A 8 tS«U FPGA2 
2O«g?I0b 1 1-IOb 1 3, IObl5~IOb 
1 9*35ttriRl'/«^y77 6 6<OAfH*S?B 1~B8 
K:g^LTl/>5o $fc, FPGA22O$g?I0al 
6, IOa2 5£ ; Hl : E r tuW77 6 7 f 6 80A*S§ 
?fc«KU /*y77 6 70tt*»*3K^>«>^ 
77 6 60^*-7;K T^*~7;l/*ffl^£flJS88 
?G£FPGA220«?I Ob20*dg^U /*?7 
7 6 8 Offl*ig?^55ttnRi/U^y 7 7 6 6 Ofi^OA 

mj5fa*Mmz>®mfrv iR*:FPGA2205g 

?IOb2 2fcgStbT^So 

[0 0 7 0] CQiolCs CPUS Ifcffbfcl Cjgg 
E»K20OFPGA22£ x P ROM 5 2*# bfc I 
Cjfffiffi»«2 0OFPGA2 2O££gtt:li3I£Bl 3 
^^LBl 6 fcSbfcJ: o\Cfu {^5 ATS £ t \zX 
5, CPU5 lfcPR0M5 2OBB*Bl lfc^bfcB 
SSBOS!) Kl&mtZ C ttf T?t 5. 

[0 0 7 1] (4) v^nnytTrL-^oftfE 
WMWWfo C P U 5 1 0'J -fey b*#ftU CPU 
5 10*fl**#-h*-e*fc* CPU 5 Hi, PRO 

So 

[0 0 7 2] KJJMLfti5k:3t4aWltJ:ntf, ft 

x® i c* i cmmm oo i c v** h 2 3^# 
u icjwwa«2o*/«ffliiojdiu xr^f 

*T*FPGA2 20^a*^A*ff^cU 

U FPGA22«yo^5At*2:fcfcJ:i), I C^& 

ggltc i SB©*^ 3 O tJt-^TSl/^ST^t? fcft 
SffiT^So $fc fiSttO^S^+V^ST'O 

[0 0 7 3] Sfc, *H»W^J:nHf, F PGA 2 20 
fu tfyA&JLTj *T'gE*r S FPGA2 20JS 
^^S^^H-TSC^^T^SOT*, SBO^iE*^ 
gT^feSo ^fc, F PGA 2 2^1 C^«fflS«2 0 
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[0074] sfc> *jai«icj:ntf» i z^mm 
[oo7 5] sft, ^ite^icinjf. an© i c*/< 

[0 0 7 6] *t» H174^LH3 3*ffl^T, *» 10 
[0 0 7 7] 0 1 7l4;*^©S2©Sa»I£**ltff 

3s»&i©^****Hi0"e*3« **fise?t*^s 

/USUI Ott, m «*tf 40©n***l 1 a, 
11a. 11a, 1 1 bfc, !lti5©=>**#l 1 a, 
11a, 11a, 11 b£5Wc>Ugfw?S^XES 
*«r«/SXSKl 2fc, CO/ttKfil 2 ©-£©{60 

Kfflfil 3tRB-6Wt4O0Jtf>f KW/H 4 a, 1 
4 a. 14 a, 1 4 b k4«*T^S. 'Wlfil 2© 
JHII$!>©30©:i*£*l 1 attl C8MOTafi2'0 
©3***2 1 fcCSa^iVUSfil 2C*fLT^ 
*SlRlT?$t), ^/U6Rl 2©**fil©<fl©10©3* 
**1 1 bttl C»«JBS«2 0©:i***2 1 fc©» 

So AVFU-;H 4 att, I CHi<JBSfi2 Ofcn* 
** 1 1 afc»T*frI C»K$S£2 0**W*fe 
©T'SD. AVFI^-ZH 4btt, ICg^SS«2 0 30 
*3*^^1 1 bfcJffRKI CJg|£Jlfiffi2 0£grt 
1-5fe©T-£*o I Cg«JfS«2 0*3*2* 1 1 a 
tJft^CB, I CgfcfflSfc 2 0**M Fl— * 1 
4aKj{h>T, AXS«1 2t5ytTSEtelRlK;P1"o 
I Cffi^ffl»£2 0*3*2* 1 1 bfcjf 
I C&«J1*£2 0**V Kl"-/H 4 bK8h>T, /* 
XSfil 2fc»LT¥ff&#l«afcS*. 
[0 0 7 8] 01 81401 7£fctf3I C^WMW&Z 
O©¥ffi0T?fc5. ^fiSflJKfcttS I CJ£^BS£2 
Ott, ^XS&Bl 0©3*2* i l (11 a , lib* 40 
tt«t£o ) fc«S£TSfc«>©3*2*2 1 1 1, rtSS 
©eSfcia*@ilC^O^ARrtl&F P G A 2 2 
fc, a-iftftt*© I CZWtfcibO) I CV*» F 2 3 
1, 2 3 2, 2 3 3fc, ffi©I C£®/BSfi2 0^©ffl 
©SSfc©Sgt©ft*©Sfi@^ffl3*^?2 1 2£* 

**.TH5. I Cg«fflSffi2 Ott, St. I CV*v 

h 2 3 i iz®*)£? x.o Kumttu ^y/maw 

fc&©31 1 ©JfS&y^-y F i: LTOfcKyy*? F 2 4 
1, 2 4 2fc, 3*2*2 1 2£8l»)£-545fc:Et2 
ftfclg 2 tomvfv F t LX<D%MyVr y F 2 4 4 50 
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fc, c©fteyy2-yF2 4 4K:8S!3£?=t5£EB2 
ft. ftVyVry F z 4 4 fc©RgT-5^tdI$fc?vT-S 
«w*fcft©»3©Mfty^9 vttT©3tiifyyy7 

F2 4 3fc, I CV2-yF2 3 Z\cm-&o *5KEH 

stu s?*y/«pfejwfc»©a-4©«aiyy9bfcb 

T©^ltT>'y^'yh2 4 5. 2 4 6fc, IZVrvYZ 
3 3ER0^*3K:lfflS<V -y^V/^jfTfc» 
©S40j«&y'ir? bkLT©fte>y<5r? F 2 4 7, 

2 4 8, 2 4 9, 2 4 1 0 fc*ifl;iTV>3= I CJSKffl 
SS20tt. ®C, WilCtMIStU ftKyy^ryh-P 

*rt*tuy«sy*7 f 2 5 1 mbttu Atrvy 

2-y bT'^^tifcSttyy -y F 2 5 2 t^fiAT^ 

[0 0 7 9] 01 9tt01 8l^LfcI CJMJSSS2 
O©7a>y20T'£.5. 3*22 2 1 i\ I cy-5r-yF 
231, ?Ufyy2»yF24 l~24 3ttFPGA22 
ldg£?£ftT^5o %MyV f ry F 2 4 4 ttgB8£y§ 
3*22 2 1 2KS^tlTt^ 0 ?Hfyyy-yF2 4 
5, 2 4 6ttICy^-yh2 3 2(cS^nX^So % 
MyVryVZa. 2 4 8, 2 4 9. 2 4 1 0ttIC 

vry f 2 3 3 tg^nrv>5„ 

[0080] 0201401 9£fctt33*222 1 K 

1 CVrv h 2 3 K %*.VV f ryY2A l~2 4 3t 
F P G A 2 2 fc©SH«*&S*B»HT?a&*. 
^211 ©m*©eytt F P G A 2 2 ©Ati5*«? I 0 
a 1 ~ I 0 amfcEtlT-fStt*nT^3„ I CV^r-y h 2 

3 l©^Vl~nttFPGA2 2©XHJ*Sf I Ob 1 

~ 1 0 b n twmmnx^o i c y -y f 
23i©evi~n/2tt5tit:yyy>yb24 1©^ 

l~n/2tmxtH£tU I Cy^«yh2 3 l©lfy 
n/2 + l~ntt?Lt!>'V'y > y b2 4 2©Vfyi~n/ 

2 fcEireiiStftiTi/^. %y£.yv>rv v z 4 3 ©try 

l~pttFPGA2 2©AUi;WFIOb l~IObp 

[0 0 8 1] 02 H401 9tCfett53^^^2 1 1, 
I CVrv h 2 3 K ^yy^7> 2 4 1-2 4 3, 
F P G A 2 2JW^©BS*^tilKHl?*S. 3*2 5> 

2 1 2©p*©tfytt*.^vy^yF 2 44©i;yi~ 
p tmr-miir^o i cy^>y h 2 3 2©e> 1 

~q/2tt5tlt!yy^-y F 2 4 5©tf y 1 ~q/2 tE 
^T'^tttl, Icy^r-yb2 3 2©t!yq/2+l~q 

tt^tryyir-y F 2 4 6©tf y 1 ~q/2 tMatvmi 

nTl/^. 1 Cy^r-yF2 3 3©k!yi~q/2tt?lfc: 
yy-7-<yh2 4 7, 2 4 8©tfyi~q/2tEST'^ 
tt*U I Cyy-y F2 3 3©t!yq/2+l~qtt?lt! 
yyy. y |.2 4 9. 2 4 1 0©k!y l~q/2tE^T* 

ISfliws. W*v*y h 2 5 1 ©try 1 ~ r tt+ 5 

VOmmtcmttK mVryh2SZ<DVyi~r 
[0 0 8 2] ^-f^D3yt:a-?«;Kfft5« 
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mm** 

[o o 8 3] a 2 2^itf02 3&*nmmutt$& 

gSZM^TUftTZ H $ v a y tf 0***25 
t@K0Tfe5p e:o^*oayi?a-#tt, CPU 

51kbTZ80k. PROM52kbT©27256 
fc, SRAM7l£bT©6264k, 
7i-XIC7ZfcbT©8 2 5 5i:*#AT^S. C 
PU510*nyjrA*i;vCLKt tt*ffi5gfi* 5> a 
-;W3tfS&£ftT^£o CPU5 lOU-feyhA* 10 
tfVRE SET* jCfty-bvHel»7 4tf»«SnT^ 
So U*yhHB7 4tt, «SW7 4 1fcy*yfX>f 
7^7 4 2tM*~Y7 AZhuy^y^l 4 4 fct? 
«jS*ft-tV*o fiS§§7 4 l(D-S£tt«IMEVC 
CtfBlioStU Wffiil 4 1 ©<KjlttU*y hX>f>yf- 
7 4 2©-Sfcffl*StU y-fevbX^^7 4 20ft 

ffitiS*snrv>5„ SKS7 4ioWWi, *y 
- FflTOHUEft kft« £ 3 KM*- F 7 4 3 tfgtt 
£ft, »J«fey yf-7 4 24>ffiiSHfcft* IE®tfS 
S«EfBt45±5ta>r>'9'7 4 4tf8»*ftT^ 20 
§0 ffift§§7 4 1 kU-fey FX>f 9*7 4 2®£tt£ 
tt, CPU 5 10y-feyFA#e>RESET* teSa 
StlT^k&k, /yPy-P7 5£ftbT><7b;l/ 
>f>*7x-XI C7 2<oy-fe^bA*^RESET 

[008 4] CPU 5 lOVfVDO— D7^ P ROM 
52©l?yD0~D7^ SRAM7 l<D£yD0~D 
7^ ^5l/H^7x-X I C 7 2©^D 0-D 
7fcfcS«StlT^*» CPU5 1<Dfc!yA0~A14 
&PROM5 2<DlfyA0<-Al 4K:S^StU CPU 30 
5 KDtfyAl 5£PROM5 20)t!yCE* fc»«2 
ftTV^ D CPUS i©tfyA0~A 1 2&S RAM7 
10tfyAO~A12K:8»S*U CPUSKDtfyA 
1 5tty? hy-f76*ftbTSRAM7 lOtfyC 
Si" fcftfcStlTV*. C PU 5 1 E)tf yA 0~A 2 
tt/^5l/;Wy*7x-XIC7 2©lfVA0 f Al, 
CS* fcJM&SftT^*. 

[008 5] CPU5 l^tfVMREQ* fclfVRD* 
&ftlS©7 V FV- P 7 7 OSA**? fc«tt£ IU 

ftMao7yKy->7 7oa*«? (s^smem_ 40 

RD* ) &P ROMS 2©fc!yO E* £SRAM7 1© 
tfyOE* fcfcSERSnT^S. CPUSlOfcfVMR 
EQ* fctfyWR* ttftttl<D7VFy-h7 80*A 
*)$?£g$!2ft, IU§g©7> F*- P 7 8 <DIHA« 
? «Pt£MEM_WR* ) &SRAM7 lOtfVWE 
* tSBStiTl^S. C P U 5 1 0)b?y I ORQ* 
>R D* ^^ScD7>Fy-F7 9^#A*iS : ?K:g 
g!£n> Wffl07yFy-h7 90ffl*ll¥ 0WS 
IO_RD* ) tt/^WWy^7x-7IC7 20t! 
>RD* t«aStLTl^*. CPUS lOtfyiORQ 50 
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* fcK/WR' ttftl«O7yFy-h8 0©*X** 

?fc8»«*u ftiraory py- f s o ©basff 

I 0_WR* ) a^5l/W^7i-X I C 
7 2<Otf>WR* £8fll*tiT^6.' 
ED 0 8 6] /^UWVWi^ I C 7 2©tfyP 
A0~PA7J4#-P8 1©K>2, 4, ». 14, 1 
6fc«BSIV #-F8 lOKVl. 3. 15, 1 
7tt»»*tlTV3. ft*, B22**tfH23fcJ5^ 
T\ CPUS K PROM 52, SRAM7K 
;Wy*7x-X I C 7 2©#^y©^«lcEbTa5S 

am icj^»2oe#r«*oicyyyh 

2 3 1-©K>W*«U 3WKRaRr^a-*7 3©K 

y^M-il^l3bTfesa*« i cyfr? F 2 3 2 ©try 

S9*£bT»S. 

[o o 8 7] aT. m&mm j mkmm^Tm 

2 2ftitfH2 3ICSbfeV>f jrD3yea-**ttflF 
•rs^OE^*i:tfffl^4T, /<XE»B U S 1 ~B 
USm-\Ofi^OSJ0ST. FPGA2 2©7njT5 

[0 0 8 8] (1) E»*J:tf»*iT 
ST. 4ttOIC»«BWE2 0©ICyyyF2 3 1 
ZtlftU CPUS l£bT<DZ80, P ROMS 
2kbT©2 7 2 5 6, S R A M 7 1 £ LT<D 6 2 6 
4, /*7WWy£7x-vU C7 2fcbTtD8 2 5 5 
%m o PROM52kbT<D27 256£tt, Sg<0 
JSJfeT?, CPU 5 1 fcbTOZ8 0^ffr5^a^9 

[0 0 8 9]*K, B2 4fcS*J:3K:, CPUS 1 * 
}f bfc I C£ttffi£K2 0±T\ C P U 5 1 OWBMl 

tfytttistsfteyyfry f 2 4 1 y ce>»9- 

11) t«Syy^F2 5 1©lfyk*^iry^8 3 

*^br«au c p u s 1 ©ftttifyfcjSi&rsAtf 
yy^»yF2 4 2cDey (try#^2 9) bW&v*y 
f 2 s 2©tf>k*^ty^a8 3*^bTg^-r§ 0 

CPU5lOfl5aHHn?.***ny*B»*J:tf 

y-t^ na*effi*ts« tftfc?. 1 cv^y f 2 3 

2t*ft^i : &^^7 3*fflU TkSSffi^^jL- 
m 3CMSAA^yldt^«A^>V4ry F 2 4 6 

©try 14) fclgy^ry F2 5 iot!yi: 

*^y/«8 3*^bT»RU *aSBK^a-n/ 

7 3©s«^ytJt/&r§A^yy^y f 2 4 5©t:y 
(try#^7) t»ay^yF2 5 20tryfc*^y 

/«8 3*^bTMH"8« *fc WWHR^a-A' 

7 30ffl*Kyt3*JW*A^>v^'y F 2 4 6 ©try 
dfy»§8) k, cpus iot:ycLKfcS8R*n 
ftftifyy^ry F 2 4 1 ©try (tr y#^6) k*^ 

y/^«8 3«ftbTS«t«« 
[0 0 9 0] Sfc> I C«J*bT^ftVM Cy*vF2 
3 30Br£0eyfc. y-fey FIUK7 4«HAt«Stt 
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§§74 K y**bX-fy*7 4 2, F74 

>yy>yh2 4 8, 2 4 9<D£y£0 2 4 £-5 £ 
s/>y/^8 3T««r*cfcicj:D, £St§37 4 1 1 

P-ft-Vl 4 3<Dfflflg* y-fey>X^y^7 4 2tn 
>rytf7 4 40iM** ZtiZmtiitZo Sfe, 
-f;j--F7 4 3fcy-fey hX>fyf-7 42IC«««nfc 
ftUyyfry h2 4 7©^>H*^+>^«8 3T?»« 
■J-acfclci:?). g^7 4 lfcJtfi^r*- H7 4 3 
fc, y-fe^bX>f^^7 4 2feJ:tf3>'xyU'7 44t 10 

*saars. sic, fiKS7 4 1 fcaKstiftfti^y 

$-yh2 4 1 OO^tWEV^ry H2 5 \ <D\Zyh%: 

2\cWmftTc%\zyv>rv h 2 4 i ooeyfctttty 

fry h 2 5 "20K>il*^iry/^l8 3*^LtjffiRf 
£o ift, g£il§7 4 1 K9»ttudv^y^y h 2 
4 7£>e;/£, CPU 5 l<Dfc?>RESET' fcggS 

nfc^yy^^ b2 4 20tfv cey»*§2 6) 

S?*y/«8 3*rtbT«ttr6. 
[009 1]^ H25fc^-r<t5fc, ^7W> 20 
?7x-X I C 7 2«jf bfc I C»gffiSft2 0±T\ 
/^V;b^>*7x-X I C 7 2 0ffi*«i1fiW>8Wc 
2§£fcft, ^5WW>*7x-XIC7 2©i;yPA 

o— p a 7 ic^sftfcfteyyfry f 2 4 3 ©try 
iihtlWfi-rs^yy^ry H2 4 4©b!yfcftfi 

»fc!V8 4*ftbT»K**. 

[oo9 2]#£, hi 7Ki^ufej;9fc, ^n^np 

ROM52, SRAM7K^7l/;W»7i-XI 
C7 2«tbfc3ftOICJS«W26K2 0*, 84 YU 

4 afcif^TgfibT, &3***2 1 1*^X 30 
gfil 0<D3*#£ 1 1 a£#?\> Sft, CPU5 1£ 
»bfc 1 I cm%m 2 0*. F U-;l> 1 4 
b-£»oTSrtbT, 3***2 1 lSAXSll 0© 
n***l 1 bt»r. C©3S££J:!K /ttfflll 0 
©/UESBUS 1-BUSm^bT, 4ft© I CIS 
«fflSfi2O0:n***2i iora-#^OfcTyttS^ 
ti(««ti*. CPU 5 lfcjfbfcl Cl§Hg«2 0 

8 308E*»L*Or^W^ «KflW)^o-^»* 
HBfc»»«*Tfi9lBBWT^Ji<aoT^So S 40 
ft, C P U 5 1 ££Pbfc I Cjg»ffl*£2 OOBStcSil 
fcSoTtr** I C&tffiSffi2 Oft, 8fiO¥EaBtfm 

4oW5. AOIC«UatK2 0*, CPU 5 1^ 

jf bft i c %mmm o txnsutuf , ®o i cm 

[00 9 3] (2) /UBSgBUSl-BUSm^fi 
tt, CPU 5 U PROM 5 2, SRAM 7 K 50 



;Wy^7x-XIC7 20*tTy*, F P G A 2 2 fc. 

/wsaios^bTfta-r*. cct> cpusu 

PROM52, SRAM7K ^UMWx-X 

1 c 7 20Wt*ey#9at>K: i c%mw&2 0<D 
u%$z2 1 itctHtrcom CPU5K prom 

52, SRAM7 K /^b;W>#7x-XI C7 2 
OSmH2 2fcci;tf02 3fcSLfe@BHOJ:5fctt» 
ttStl4l\, *CT\ #1 Cjg«fflgffi2 0<O:n*** 

2 1 l©I^-S^Olfytt, Sl^fcAXgfil 0*ftL 
TS»«n*2:i:*«*U CPU5K PROMS 
2, SRAM7K /<5b;W>#7x-XIC7 2© 
RtfB2 2*«tlfB2 3fc^l/fe@BHOaO»cSgR« 

£FPGA2 2rt»<D««fcW!ft:/nif 
52vT* 0 H2 6lc^rJ:9fc^ &I C&g 

JBS«2 0<?>:a***2 1 iobrvfeAtf^xgaio 
©/UKgBUS 1-BU29£. {|*§A0-A 1 5, 
D0-D7, MEM_RD - , MEMWR* , I 0__R 
D* , IO_WR* , RESET^SJt)^TSo 
[009 4] (3) FPGA07n?5£ 
§1 GjS«fflBfi2O±0 4O0FPGA2 2K:H\ 3 
gOSaTMOM&lttWS. &I Cg«J82ffi2 0±O 
.CPUS l*DffiOI Cfctt. «By^*y b 2 5 1 Kff 
Lft^y/«8 3*abT«BBHW&*ti5, Sfc* 
&F P G A 2 2©yn^/^lC«afU3itfli«7 ? -- 
*£AftSil£T\ #FPGA2 2(0yny5A*ff 

[0 0 9 5] @2 7fecttf02 8«CPU5 lfcLT© 
Z 8 0^}f bft I Cg«ffl»S2 0<DF P G A 2 2©7' 

T, ;«1ML mm*. 3**#t:>»«ttB2 6 
fcHUtOT** (02 9-B3 3fcfe^Tt»HfiD . 
CPU 5 l^SLftl CJStfflS®2 0©FPGA2 2 
m FPGA22©^?IOb30-IOb40, I 
Ob 1-1 Ob 5*y8?I Oa 1-1 Oa 1 6^ % 
Mtu^yrB lft^bTSBKU ffl?I0a 1 1~ 
IOa242:S?IOb 1 4, IObl5, IObl 
2, IOb8, IOb7, IOb9, IOblO. 10 
b 1 ZUt, th*ta0&lftl^y77 6 2*^bTS«« 
bT^So FPGA2 2©«? I Ob 2 1 tt> &2JW|r) 
7^77 6 2©ig?I Ob 1 4-1 Ob 1 3»5$g? 
IOa 1 7-1 0a2 4flk\fi^*ffl* , r^W77© 
*WflBTtS«bT^*fc*fc. /yh^r-b6 30A 
^•TlcJWbTt^. 7 y Hf- h 6 3 ©ffl^ffl? 
tt, *35ttFlR|/^77 6 2O«?I0al 7-1 Oa 2 
4Bfr5«TIOb 1 4-1 Ob 1 3H^ffl^*ai*t 
S^y77 0Sy»S?fc»»bT^So F PGA 2 2© 
«S?IObl9, I Ob 2 lttftKa©7yKy-h8 

5 o*A*«?fcsai b> a^a©7 y ny- h 8 5 © 

ffi^iBFFH: F P G A 2 2©^? I 0 a 2 5 t»«bT^ 
^ 0 FPGA22©S^I Ob 1 9, IOb2 2ttAH 
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m<ojy p 8 6 (D&jjjmizimu mm<o 

7>Y7-hS e^fcWS^ttF P G A 2 2(0^ I 0 
a2 6t81lW5 0 FPGA2 2<D$S?IOb2 

0 . I 0 b 2 1 «^liS07 > H?- P 8 7 CD&A^ag 
?fcfc«U JUSS<D7>' Mf-P 8 7©ffl**HFttF 
PGA2 20JSH t lOa2 7fc««l/TV3o FPGA 
2 2E>iS?I Ob2 0, I0b2 2ttflKH<D7>Py 

- h 8 8 ©#x*«?fcS«u m»*D7 y py- P 

8 8 ©ffifciHT-ttF P G A 2 2<D$aB L I 0 a 2 8 
LT0>£> o ftWi©7>Py-P 8 5-8 8ttH2 2£ 10 
fe*SfllSI©7>py-P 7 7-8 OldtffctZ^tD 

[0 096] B29*J:tfB30(iPROM5 2fcl/r 
©2 7 25 6£j? Lft I Cg®fflSffi2 OOF P G A 2 
iay^u^L^^^^^^^ PROM 5 
2«»LftICinW2KE2 0OFPGA2 2-ett. F 
PGA2 2<D#8? IOa 1~I Oa 1 5fr6f|?IOb 
10~IOb3, IOb25, IOb24, IOb2 

1, IOb23, IOb2. IOb26, I Ob 27^ 
/*y7765*m/C8»l/T^*. Sfe, FPGA2 20 
2ftSP£^PTT L<DL S 2 4 5KjB3T SEWlRl^X 
/Vy77 6 6*«JfiU FPGA2 2<D$g : ?IOal7 

- I 0 a 2 4 fcJRfifcl/ 77 6 6 OAHiMH 21 A 
1~A8IC&RU FPGA22S)*i?IObl 1~I 
Ob 13. I Ob 1 5~IOb 1 9£$#f^X^y7 
7 6 60AtH*)#FB l~B8£ggcLTl/>£o £ft, 
FPGA2 2€>$g?I Oa 1 6, IOa2 5^n?n 
/W7767. 68©A*«?KSSRU ^7767 
Offl^? ; &>50?[Rl^X/Vy77 6 6©tJ»S?G fc F 
PGA2 2OSB?I0b2 0fc««U /^77 6 8<0 30 
Hi*«?*3BDErifi|/W^y77 6 6©SJW^D I Rfc 
FPGA2 20$g? IOb2 2£g^LTl/>£o 

[0 0 9 7] 03 lfc<}:U : g3 2&SRAM7 1 fcLT 
®6 2 6 4*J»LftI C«MW«62 0©FPGA2 2 
©^n^AOftS^tfcfeO^aDS. SRAM7 1 

*#LfcICSMWSfi2 0OFPGA2 2m FP 
GA220S?IOal-IOal3, IOa26fr6 
*?IOblO-IOb3, IOb25, IOb24, 
I Ob 2 1, I Ob 2 3, I Ob 2, I Ob 2 7*v*y 
77 9 0*m/C»»LTV*. £fc* FPGA22ft 40 
SPtt^pT T LOL S 2 4 5 fcffiSf 5 3R»*«/^y 
77 9 1*««U FPGA22Ol®?I0a 1 7-1 

0 a 2 4*J5Wl*J/«/ty77 9 1 <DAffl*«¥A 1 - 
A8KS»U FPGA2 2<D$g?IOb 1 l~IOb 
13, I Ob 1 5-1 Ob 1 9*SC£lR!^X;Vy77 9 

1 CDAffi^S^B 1 ~B 8 fcSatT^So $ft* F P 
GA2 2CDfig : ?I Oa 1 6£/? YV-Y 9 20AW8 
?fc«8U / 7 P?- P 9 2 Offl*l»*attfl*/« 
/Vy77 6 6©fiBB«B?G fcF PGA2 2 0«? I Ob 
20fclWLT^3. Sfc. FPGA22O«?I0a 50 
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2 5*/W77 9 3©j^^fc*«U ^V77 9 3 
(D&l3$?ZW3$l'^rtv77 9 l<0M»Sff?D I R 
fcFPGA2 20«? I Ob2 2£««LTV»So 

[0 0 9 8] 033ti^lx;!/^V^7x-XI C7 2 
fcLT©8 2 5 5*»LfeI CJWWSS2 0OFPG 
A2 2^7 , n^AtDrtg*SLfcfeOTfe^o 
;W>^7x-X I C 7 2*Jf Lft I Cj§icESffi2 0 
OF PGA 2 2m FPGA 2 20^10 a 1, I 
Oa2, IOa28, I O a 2 9*5*? I O b 9, I 
Ob8, IOb36, I Ob3 5^^779 4£ftL 
TJSfiLtVS. £ft, FPGA2 2rt»fcaffTTL 
<DL S 2 4 5fc«a"r*55E&lRl^/^77 9 5£fl§j£ 
U FPGA22O®?I0a I 7~IOa24£2£fr 
[&;U;^77 9 SCDAIti^Ss? A 1 - A 8fcS«U 
FPGA 2 2"OH? I Ob 3 4— I Ob 2 7*5DCfrlRl^" 
^77 9 50AJfl*»FB 1 ~B 8 |CJB»LT^ 
§o Sfc. FPGA2 2O*?I0a3*/^77 9 6 
OA*«?K:SaiU /^77 9 60a*«Ff*SWSl 
77 9 5 0«»*6?G F P G A 2 2 I 
0b6lC$Rl/t»8. FPGA22<7)lg?IO 
a2 7*^77 9 7 0A*i8?fc»8U >^77 9 

7 0ffl*ffliF *35C&lRl^X/^y77 9 SOSUffiBg^D I 
RfcFPGA2 2<D*S?IOb 5KSBKbTV^« 

[0 0 9 9] CPUS U P ROMS 2, 

SRAM7 U ^7l/;M^7x-XI C7 2£3L 
ft* I C3g»fflSK2 0<DFPGA2 2£>l£$fciig£ 

0 2 7 4^ LB 3 3 £^Lft£ 5 £7n y^ At § C fc 
£cfctK CPU5K PROM52, SRAM7K/* 
7l/WV?7i-X I C 7 2<DBB*B2 2&&Xfm2 

3 fcSLfe@BHoa 0 fc^t« c: fc#-es a. 
[oioo] (4) T>f^n3yifaL-#©Si^ 

c p u 5 l $tt bft I C j§SE*ffi2 0±<DU Px 
-fy?-7 4 2*flLT\ C P U 5 1 OSOffifcfcSft^X 
*-P*fft)*«fc. CPU 5 Hi, PROM5 2fr& 
***Bl»5i», *0^fct£oTSftL* SRAM 7 

1 ^^^Wy^i-^ I C 7 2 £7£-fcXl"£o 
[0 l 0 l ] fiUJWtfti5 t«^KJ:ntf, tt 

SO I C^gPp a «^ I CjSmfflSffi-2 0 O I C V*V P 2 
3 1. 2 3 2, 2 3 3tnU £mc&KT*J*y>W 

8 3 Tgmfft\ i c%m%m 2 0 ^/^Xg« 1 0 

fc»U Xr-f*t*FPGA2 2^7 , D^L%{^ 
U ^y;WU FPGA2 2*7 , D^"7At^2:fc 

ft, I CjgtESfi 2 0 &*X«fi 1 0 ^#T*[R)tC. 
fiK*!>3fc*¥*lRlfctf*5ft*. IC3SS«affi2 0 

[o i o 2] as, *^tt±E*«»W|ciBesti 

■f, filAtf, WTOH3 4ft^LB3 7t33N-r«):5a:a 
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[0 10 3]B3 4H\ FPGA2 20Al±l*!^f©S: 
t\ 3***2 1 ($££3***2 1 1) C 
V *»y b 2 3 (£fc«3*** 2 3 1) ©tfy&KJt'* 

3 4T?tt» 20©FPGA2 2 1, 2 2 2 T% ^tl^ft 

3***2 1 ti cy*yb23©£yfc¥#fo#s 

LTU>«. SKx 2OC0FPGA2 2 1, 2 2 2PIT% 
3** * 2 1 ^ I C y *.<y b 2 3 Kg^LT^&V\Wil 
2)Sg? I 0 c 1 ~ I 0 c um±Z®MK'%h'T'^%o £ 

tie, s^fc«?ii«aaLT^a3*^* 2 1 * 1 cy 10 

*-y b 2 3©v:yKfll^*SI5c:i:^T**J:5fc-rs 

[0104] 035ti\ F P G A 2 2 (cg^Sttfc I C 
y*-ybkl/t\ E^fcgfcSBM*©$I8 (@35-Z?tt 
20) ©I Cyfry b 2 3 A. 2 3 BZWi<>tfMT'& 
5. 035m I Cyfrf H23A©eyi~nttF 
PGA2 2©AttJttS?IOb 1 ~ I 0 b n fc&g^ 
tU I Cy*-y b2 3B©tfyi~vttFPGA2 2© 
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